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The past decade has witnessed a widespread effort to determine 
standards of efficiency in commercial pursuits and in municipal, 
state, and national expenditures. In view of this movement no 
one can be surprised that the vast outlay for education should be 
subjected to somewhat the same scrutiny which other business has 
received. The larger phases of such investigations are represented 
by studies which have been made of the entire educational sys- 
tem of states. Thus the Carnegie Foundation for the Advance- 
ment of Teaching has made, at  the request of the Vermont Edu- 
cational Commission A Study of Education in Vermont, published 
in 1914 as Bulletin No. VII of the Foundation. The study has 
been complete and sympathetic, but the conclusions drawn there- 
from have not received the approval of many sincerely interested 
in education. The Preliminary Refort on Conditions and Needs 
of Rural Schools in Wisconsin, published in 1912, is based upon 
field study under the direction of the New York Bureau of 
Municipal Research (Wm. H. Allen, Director). The Report of 
the Ohio State School Survey Commission to the Governor is a 
coijperative field study conducted by Horace L. Brittain, Director 
of Survey of the New York Training School for Public Service. 
The suggestions made in these studies are highly practical and 
based largely upon methods in actual use in efficient school sys- 
tems. The concluding statement of the RCsum6 of the Ohio report 
is worth quoting: “All schools should be standardized and the 
graduates of lower schools should be eligible for admission to a 
higher school without state examinations. Institutions should be 
standardized rather than students or pupils. All standardization 
should be concerned with the quality as well as with the quantity 
of work done, and the greatest freedom should be allowed each 
individual school to develop its individuality along the line of 
service to the community.” 
Another study on a large scale is that made of the New York 
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City school system under the direction of Professor Paul Hanus 
of Harvard (author, we may mention, of a book on determinants 
but now a teacher of pedagogy). The Report of the Continittee on 
School Inquiry and Apportionmettt, City of New York, 1911-1913 
(in three large volumes of 820, 829, and 924 pages), is now 
available in most large libraries of the country. 
I wish to direct particular attention to the standardization of 
work in arithmetic, along the lines suggested by S. A. Courtis in 
articles in various journals and in the New York Report (Vol. I, 
In the tests conducted in New York and in many other cities 
1. 
2. 
3. 
4. 
5. 
6. 
7. Fundamentals. 
8. Reasoning. 
In all grades wide variations were found but the attempt is 
made to set a standard of achievement for each grade to which a 
large majority of the children in each grade should attain. Thus 
the average scores in New York City schools in the multiplication 
combinations are 29 per minute in grade 4, with 35, 38, 41 and 46 
per minute in the four following grades. The standard scores 
for these five grades based upon these and other average scores 
are set at 23 per minute in the fourth grade, and 30, 37, 41, and 
45 in the fifth to eighth grades. The intent of the work is that 
drill should be given until the pupil attains about the standard 
score for his grade, but with this attainment drill for increase 
in this speed should cease, and the child’s energies directed in 
other channels. Two bulletins1 have been issued by Mr. Courtis, 
which describe more in detail the tests and the results. A new 
series of tests for arithmetic is nom being used. This takes up 
particularly the four fundamental operations : column addition of 
nine 3 place numbers; subtraction of 8 place numbers from 8 and 
9 place numbers; multiplication of 4 place by 2 place numbers; 
division of 4 place or 5 place numbers by 2 place. In each of 
these new’ tests the pupil is given eight minutes to work as many 
problems as possible, being cautioned that he is not expected to 
389-546). 
the following points were made the subject of examination: 
Addition combinations, O+O up to 9+9. 
Subtraction combinations, inverses of the preceding. 
Multiplication combinations, OX0 up to 9x9. 
Division combinations, inverses of the preceding. 
Copying figures, 0,  1, 2, 3, . . . 9. 
Speed reasoning, on simple problems and questions. 
1Bulletin Number One, 16c, Detroit, 1912; Bulletin Number Two, 1.5~. Detroit, 1913. 
STANDARDS IN EDUCATION 747 
work all the problems given (about 24 of each type). Each opera- 
tion is tested separately. 
Mr. Courtis suggests that the new series of more practical tests 
be tried rather than the tests on the tables. In  thirty-five Ele- 
mentary School Districts of Boston these later tests (series B) 
have been applied and the following table of tentative standards 
in the number of examples attempted is in every case within 10% 
of the average medians attained by each grade in the 35 school 
districts tested. The number of correct answers varies materially 
from these scores. 
Grades. IV. V. VI. VII. VIII. 
Test 1, Addition .......... 6 7 9 10 11 
Test 2, Subtraction ........ 6 8 9 10 12 
Test 3, Multiplication ...... 4 6 7 8 9 
Test 4, Division ........... 3 5 6 7 9 
The defects of our system of training are indicated by the wide 
deviations from standard scores found in all of the grades tested. 
Thus in the eighth grade in Boston some 3,500 pupils were tested. 
Eleven problems attempted is set as the normal standard for this 
grade in the type of problems in addition which we have men- 
tioned. Of these 3,500 children, more than 50% attempted less 
than eleven problems, while 30% of all attempted from thirteen 
to twenty-four of these problems; but of these two-thirds made 
errors in adding. In  the fifth grade, with the same problems, 
nearly 10% of the 4,367 children who made the tests attempted 
eleven or  more, and in the sixth grade nearly ,2070 of all who 
were examined did as well. Similar variations are found in the 
number of examples worked correctly, with much overlapping of 
grades. Thus 198 out of 4,143 sixth grade children worked 11 
to 23 examples correctly, while in the eighth grade only 665 out 
of 3,464 did eleven or more without error. The lack of uniform- 
ity of achievement shown by the great variability of the products 
of the public school in these points, to which the schools devote 
their attention, indicates a state of affairs which demands serious 
consideration by educators. 
Similar tests are being attempted for the work in English, in 
spelling, in writing, and experiments in these directions have 
been suggested by Leonard P. Ayers of the Russell Sage Founda- 
tion and by Professor Edward L. Thorndike of Teachers College, 
New York, as well as by Mr. Courtis. 
In this connection it seems desirable to call attention to a set 
of number tablets devised by Prof. Thorndike* for his selected 
2Exercises in Arithmetic by Edward L. Thorndike. 
NOS. 1. 2, 3, 4, and 5. 
Frank 0. Beattys & Co., 393- 
Pupil’s edition, 10 cents each. 397 Lafayette St., New York. 
Teacher’s edition (with answers), 15 cents each. 
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exercises, “graded and arranged to meet the requirements of the 
hygiene of the eye and neuro-muscular apparatus.’’ Thus the 
tablets for the second and third grades are in much larger type 
than those for the upper grades. These tablets are greatly to be 
commended as a step in the right direction, namely, adapting 
the number material in every way to the child at  the stage of 
development which he ha5 attained. 
Courtis says, “Measure the efficiency of the entire school, not 
the individual ability of the few.” Such tests as those we have 
outlined not only measure the efficiency of school, but even better, 
they point out the particdar m eaknesses of individual students. 
Diagnosis thus being made, training can be directed to remedy 
the defects as revealed. Also the laggards and the brilliant pupils 
can be determined more readily and exactly. The deficients can 
be segregated for  the industrial training which they need, while 
the more brilliant students can be advanced as rapidly as their 
abilities permit. Ultimately the schools must treat each individual 
as an individual and adapt in a large measure the instruction to 
individual needs. Such tests will make this 
THE PTOLEMAIC AND PYTHAGOREAN 
BY T. M. BLAKSLEE. 
AN IDENTITY. 
possible. 
THEOREMS, FROM 
If AB, BC, CD are consecutive sects, as vectors, -z, y, z, 
.a* * c+y (.r+y+z) = (x+y) ( yfz) . 
i. e., A.B * CD+BC. AD = AC - BD. 
If ABCD is inscribable, these products have the same direction. 
Direction of AB = v, of CD = -. 
Direction of A B .  CD = 
C+D 
2 
A+B+C+D =A. 
a 2 
A+D 
2 
B + C ,  of AD = -. Direction of BC = 7
S Direction of BC. AD = -. 2 
A + C ,  of BD = -. B+D 
2 
Direction of AC = 7
S 
2 Direction of AC * BD = -- 
.‘.Ptolemy’s theorem, as every rectangle is inscribable if its sides are 
aa, bb and diagonals cc. a’+b2 = 2, proving the Pythagorean theorem. 
Other notations can be used. 
